Identification of low molecular weight GTP-binding proteins and their sites of interaction in subcellular fractions from skeletal muscle.
The presence of low molecular weight GTP-binding proteins was investigated in subcellular fractions from skeletal muscle. Skeletal muscle homogenate, transverse tubules, triads, sarcoplasmic reticulum membranes, and cytosol fractions were separated in sodium dodecyl sulfate-gel electrophoresis and blotted onto nitrocellulose. The presence of GTP-binding proteins was explored by incubation of these blots with [alpha-32P] GTP. GTP labeled two polypeptides of Mr = 23,000 and 29,000 in all the fractions examined. Binding of [alpha-32P]GTP was specific and dependent on Mg2+. The 23-kDa polypeptide was labeled to a higher extent with [alpha-32P]GTP than the 29-kDa polypeptide, although both were enriched in transverse tubule fractions. A GTP-binding polypeptide of 40 kDa was also enriched in transverse tubule preparations and identified as Gi alpha by immunostaining with anti-Gi alpha. Using a blot overlay approach and [alpha-32P]GTP-labeled cytosolic components, several polypeptides were identified that interact with the 23- and 29-kDa GTP-binding proteins. Among these components were polypeptides of Mr = 60,000, 47,000, 44,000, 42,000, and 38,000, which were mainly of cytosolic origin but also associated with triads and transverse tubule membranes. The 47-, 44-, 42-, and 38-kDa polypeptides were found to be structurally related to the glycolytic enzymes enolase, 3-phosphoglyceric phosphokinase, aldolase, and glycoeraldehyde-3-phosphate dehydrogenase, respectively. The purified glycolytic enzymes specifically bound the 23- and 29-kDa GTP-binding proteins under both denaturing and nondenaturing conditions. The association of the GTP-binding proteins with these polypeptides was resistant to detergents such as 3-[(3-cholamidopropyl)dimethylammonio]-1-propanesulfonic acid (CHAPS), Triton X-100, and Tween. A 23-kDa GTP-binding protein purified from chromaffin cells bound to a 157-kDa polypeptide in triads and chromaffin cell membranes. The 157-kDa polypeptide was a minor component in these membranes and not related to the subunits of the dihydropyridine receptor. In view of the proposed function of low molecular weight GTP-binding proteins in processes such as membrane communication and secretion coupling, the association of these proteins with transverse tubules and triads in skeletal muscle is discussed in terms of a role in signal transmission.